Target size of calcium pump protein from skeletal muscle sarcoplasmic reticulum.
The oligomeric size of calcium pump protein (CPP) in fast skeletal muscle sarcoplasmic reticulum membrane was determined using target theory analysis of radiation inactivation data. There was a parallel decrease of Ca2+-ATPase and calcium pumping activities with increasing radiation dose. The loss of staining intensity of the CPP band, observed by sodium dodecyl sulfate-polyacrylamide gel electrophoresis, also correlated directly with the loss of activity. The target size molecular weight of the CPP in the normal sarcoplasmic reticulum membrane ranged between 210,000 and 250,000, which is consistent with a dimeric structure. Essentially the same size is obtained for the non-phosphorylated CPP or for the phosphoenzyme form generated from either ATP (E1 state) or inorganic phosphate (E2 state). Hence, the oligomeric state of the pump does not appear to change during the catalytic cycle. Similar results were obtained with reconstituted sarcoplasmic reticulum membrane vesicles with different lipid to protein ratios. We conclude that the CPP is a dimer in both native and reconstituted sarcoplasmic reticulum membranes. The target size of the calcium-binding protein (calsequestrin) was found to be 50,000 daltons, approximating a monomer.